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~ E T A  Antagonist BQ123 InhibF, s 
Endothelln-l-lnduced Vaoocon ;~iclion in 
Flow-Loaded Rabbit carotid, C ~ ~bstlc Rat, and 
Atherosclerotio Human Coro~ ~, Arteries 
Chu-Huang Chert, Simon M. Poucher, Sherry Luo, ,' tonic M. Gctto Jr., 
Philip D. Henry. Baylor College of Medicine, Houston, TX; Zeneca 
Pharmaceuticals, Macclesfield, UK 
The roles of endothelin-1 (ET-1) and its receptors (ETA, ETa) in mediat- 
ing altered arterial reactivity in arteries undergoing atherosoleretic changes 
and/or collateral hypeq3erfusion, processes of occlusive arterial disease, 
were evaluated in isolated arteries. Use of narmo- (C-) and hypercholee- 
terulemi¢ rabbits (C+) with normal (F-) or high carotid artery flows (F+) 
induced by contralataral carotid transection yielded 4 groups (C-F-, C-F+, 
C+ F-, C+ F+; 30 arteries from 6 rabbits per group). Contractions induced 
by ET-1 (10 pM-50 nm) were 100°/= inhibited by ET~-selestive antagonist 
BQ123 at 10 pM (ICso = 200 nm), No inter-group differences were demon- 
strated. Non-selective antagonist besantan induced similar but less potent 
inhibitions (ICso = 500 nM). ETa-selective antagonist BQ788 (10/~M) was 
inhibitory at low ET-1 (< 3 nM), but paradoxically potentiated contractions 
at higher ET-1 concentrations. Paradoxical responses were uninfluenced by 
blockade of nitric oxide synthesis with nitrearginine (1 raM). In aortas from 
streptozotocin-diabetic rats (n = 4) and atherosoleretic human coronary arter- 
ies (n = 4), BQ123, bosentan, and BQ788 exerted similar effects as in rabbits. 
Thus, constrictor esponses to ET-1 were mediated predominantly by ETA in 
all arteries tested. Efficacy of BQ123 was not modified by high flow, hyper- 
cholastemlemia, tharosclarosis, or diabetes. Paradoxical potentiations o1 
ET-l-induced contractions by BQ788 suggest direct smooth muscle relaxing 
effects of ET-1 acting on ETa receptors. 
~ Nitroglycerin (NTG), Sodium but Not 
Nitropmsside (SNP), Increases Vascular cGMP 
Levels via an L-Arginine Dependent and L-NAME 
Sensitive Pathway 
G. Abou-Mohamed, W.H. Kaesemeyer, A. Papopatropoulos, J. D. Catravas, 
R.W. CaldwelL Medical College of Georgia, Augusta, GA 
The purpose of our study was to determine mechanistic differences between 
NTG and SNR NTG and SNP have different vasedilator profiles and clinically 
relevant olerance develops only to NTG. We have investigated the involve- 
ment of nitric oxide synthese (NOS) in the vascular actions of NTG and SNR 
intact rat aortic rings prel~eated with supplemental L-arginine (10 -s M) for 
30 min were incubated with NTG (10 -7 M) or SNP (10 -5 M). Accumulation 
of cGMP was measured in the presence of the phosphodiesterase inhibitor, 
IBMX. Similar experiments were performed in the presence of the NOS in- 
hibitor, nitro-L-arginine methylester (L-NAME, 5 x 10 -4 M). With no added 
L-arginine, NTG increased cGMP levels from 2.6 -4- 0.2 to 3.E • 0.6 pmol/mg 
wet wt/15 min. With added L-arginine, NTG increased cGMP production from 
2.6 4- 0.7 to 5.3 4- 0A. SNP, in the absence and presence of additional L- 
arginine, raised cGMP production from 2.3 4- 0.7 to 7.8 -=- 1.1 and 4.0 4- 0.1 
to 8.2 4- 0.9, respectively. L-NAME inhibited the cGMP elevation to NTG by 
05%, but SNP-induced cGMP accumulation was not affected by L-NAME. 
In other aortic strips proconstricted with phenylephrine, NTG relaxed tone 
with an ECso of 1.2 x 10 -s M; following 2 hr exposure of these same vessels 
to NTG (5,5 x 10 -5 M), the ECso for relaxation was 1.8 x 10 -s M (141 x 
more). Addition of L-arginine (1 or 2 x 10 -s M) to the bath 0.5 hr prior to the 
second NTG dose-response curve resulted in EDso, s of 6.3 x 10 -a M and 
7.1 x 10 -s M, respectively (only 5.6 or 5 x more), Similar experiments with 
SNP revealed little or no tolerance with 2 hr exposure. 
In conclusion, unlike SNP, the mechanism of action of NTG is L-arginine 
dependent and is L-NAME sensitive. Development of tolerance to nitroglyc- 
erin can be partially reversed by L-arginine. 
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~8"~ LV Remodelling and LVH Regression Are Related 
to Ambulatory (Not Casual) BP Control in 
Hypertension 
Vivienne-E Smith, Yaga Szlachcic, BamJ Massie, Julio Tubau, 
Katherine Asoah, William Feeney, Bdan Gilbert, Franz Massedi, 
Terrance Ruddy, Kiran Sager, Jay Sullivan, Orysia Tresnewsky, 
Teny Flanagan. Albany Medical College, Albany NY 
Studies of LVH regression have generally emphasized the class of antihypor- 
tsnsive agent used, rather than level of blood pressure reduction achieved. 
To clarify how BP control perseaffeots LVH regression or LV remodelling in 
hypertension (HTN), 51 pa~ents (10ts) with mild-moderate HTN and elevated 
LV mass (LVM) by screening echo were treated for 16 months. Pts received 
lisinopril and/or hydrochlorothiazide with addition of calcium channel or beta 
blocker as needed to normalize 95% of ambulatory (ABP) readings for 12 
months. Seutor-guided M-mode aches were feud in scrambled coded sets 
by two MDs with adjudication by 2 others. 35/51 pts completed the protocol 
and had technically acceptable baseline and 1-yr Rx aches for comparison. 
The mean LVM of 3 baseline vs 2 final echos for the entire group was 262 
4- 69 vs 244 4- 65 gm p = 0.025. O#/ce BP control was similar among pts 
whose LV mass did or did not change. However, ABP reduction was greatest 
in those pts with LVM decrease vs no change (~P difference = 18 4-1E. vs 9 :E 
11 mm Hg, p = 0.04). Both LVM and relative wall thickness (RWT) decrease 
were significantly related to the extent of 24 hr ABP decrease (R = 0.59 p 
= 0.0002 and R = 0.40 p = 0.017}, but the office BPs failedto predict either 
LVM or RWT decrease (both p = NS for SBP and DBP), The data confirm 
for the first time the importance of continuous b~ood pressure control for LV 
remodelling and LV mass reduction to occur in hypertensive indwiduals. 
F'~8-'66-~ Left Ventricular Longitudinal Shortening in 
Hypertension 
Giovanni de Simone, Antonello Ganau, Mary J. Roman, Richard 
B. Devereux. Come# Medical Center. New York, NY 
Purpose:To evaluate the interaction between left venfficular (LV) longitudinal 
(1) and cimumferential (midwall, m) fiber shortening (FS) in normal oading 
conditions and in artedal hypertension. 
Methods: Echocardiogrems (2D and M-mode) were obtained in ~ nor- 
motenalve (nmls, 40 + 12 years. 14 women) and 50 untreated hypertensive 
subjects (hpts, 49 + 11 yeem, 5 women). Ejenflon fraction (EF) was calculated 
by 2D-echo as a measure of LV chamber performance. 
Results: Hpts exhibited higher LV mass (p < 0.001) and relative wall 
thickness (p < 0.0001). Seven of 50 hpts (14%) had LV hypertrophy, mFS 
was reduced in hpts (16.8 4- 2..3% vs 18.3 4- 2.1%, p < 0.001), but IFS 
was normal (15.9.4- 3.4 vs 16,1 4- 2.7%). EF was also normal in hpts (68.2 
4- 6.3% vs 68.6 4- 5.6). IFS was related to meddional wall stress (ESS) in 
hypertensive patients (r = - 0.49), but not in normal controls, whereas mFS 
was related to circumferential ESS in both groups (r = -0.28 in hpts and 
-0.46 in nmls). EF was more closely related to mFS in nmls (r = 0.78) than 
in hpts (1" = 0.63, p < 0.05), whereas it was more related to 1FS in hpts (r = 
0.77) than in nmls (r = 0.66, p < 0.05). In nmls, variance of EF was mainly 
influenced by mFS (/] = 0.60, p < 0.0001), with minor, additional eentrilmJtlon 
for IFS (B = 0.26, p < 0.03, R-multiple = 0.80, SEE = 3.4%). In contrast, in 
hpts, the whole vmiance of EF was explained by IFS (~ = 0.77, p < 0.0001, 
SEE = 4). 
Conclusions:Thus; 1) LV EF is normal in arterial hypertension with mild 
abnormalities in LV geometry, although mFS is depressed; 2) Longitudinal 
contraction helps to keep EF no='mal in the presence of reduced circumferen- 
tial function; 3) In normal subjects, IFS is only weakly related to myocardial 
aftedoad. 
• Early Involvement of Left Ventricle in Adolescents 
With Upper Percent,e of Blood PressLm (BP) 
The Rio de Jane~ro Study 
Roberto Pozzan, Andrea A. Brandio, Ayrton P. Brendatilde;o. Dept of 
Cardiology, State Universily of Rio de Janeiro, Brasil 
We analyzed the relationship of Left Ventrlcular Mass (LVM), accessed by 
echocardiography, and M~ximal Systolic BP (MSBP), obtained in the Bruce 
treadmill s~ree~s test, i,~ adolescents (13 to 19 yrs.) with different pemantilas 
of blood p~ssure. We evaluat.e.l 3906 children and adolescents (10 to 15 
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ym.) in their schools (1987) in order to determine BP curves. 108 individuals 
out of this population were accompanied throughout 5 years and stmtHled 
in 3 groups according to the tracking of BP percentile: Gmup I (n = 36) 
with BP permanently _< 50 t~, Group II (n = 27) with 6P permanently > 05~ 
percentile and Group III (n = 45) without stable BP percentile. LVM wan 
obtained according American Society of Echocardlogrsphy by the formula: 
1.05 (LVDD + VS + PW) a - (LVDD) s, where LVDD = left vantdcu!ar diastolic 
diameter;, VS= vanMcofar eeptumand PW = posterior wall. BPwas measured 
by wall-mounted sphygmomanomotar mercury-type and itwas recorded after 
6 minutes in standing pos~on (rest pedod), after each minute of efort and 
at the end of the exe~se test. The diastolic BP was record at Komtkoff 
phase V. The main rosette were: 1) them was no difference in a~e and sex 
dis'~ibutfon among the groups (p > 0.05); 2) Group ti had greater weight 
and body sudare area (BSA) than the other groups (p < 0.00001); 9) LVM 
(g) and LVM index (g/re ~) were greater in Group II than in the other groups 
(135.79 =1:30.40 g x 180.71 • 53.71 g x 151.37 =E 41.28 g - p < 0.005 
and 86.03.4- 15.47 g/m 2 x 99.00.4- 27.05 g/m 2 x 90.04 -J- 20.08 g/rn 2 - p 
< 0.35); 4) The met systolic and diastolic BP and the MSBP were gmator 
in group II than in the other groups (p <: 0.0001); 5) BSA and MSBP were 
closely related with LVM (p < 0.00001); 6) When BSAwas con,'ailed, MSBP 
still remained significantly misted with LVM (p < 0.05). We concluded that 
the involvement of leT! vanldcle in hypertension may occur esdy and that 
body size and ex~,~ise systOlic BP may be determinants in the development 
of left ventdcular hyperlmphy. 
1 918-68 1 N~ Relationship Between Maximum Coronary Flow 
an,~! Resistance and Left Ventri©ular Mass In 
Essential Hypertension 
Alessia Gime!li, Oan, ilo Neglia, Gianmado Sambuceti, Assuero Gicrgetti, 
Carlo Palor~c, Rob~..rfo Peddnollil Oberdan ParodJ. CNR Institute of 
Clinical Ph .y~y,  Plea, Italy; 1 Clinics Medics I, University of Piss, ffaly 
Expodmentai and clinical data demonstrate the presence of coronary mi- 
crocirculatory dysfun~lion in artedal hypertansipn (AH); whether this abnor- 
mal~ relates to increases in myocardial mass is ~ll  unclear in humans. 
In 52 patients with mild to moderate assantial AH, normal coronmy artodes 
(35 patients) or no evidence of ischemic heart disease (17 patients), my- 
ocaroial bloo¢, flow (MBF, mL/min/g) was measured off-therspy, by means 
cf dynamio positron emission tsmogrsphy and N-13 ammonia, at baseline 
and after pha..-rnacologic vasedita~cn by dipyddamcle (up to 0.84 mg/Kg in 
10'). As a control gmup, 16 normal subjects were evaluated with the same 
protocol. Baseflne MBF was similar in the two groups (0,90 :t: 0.23 vs 0.99 
4- 0.26, msp~¢tivaly, p = no), while maximum M£F was slgniflcenUy lower in 
AH than in control (2.25.4- 0,9 vs 3.3.4. 1.1, p < 0.05). Coronary mslel;ance 
(mmHg/ml./min/g) was significantly ditfemnt in the two groups at baseline 
(136 =l: 38 vs 98 :t= 26, respectively, p < 0.05) and after diwndamole (58 
± 25 vs 31 • 13, respectively, p < 0.01). Mean left ventdcular mass index 
(LVMi) in AH was 158 =t: 38 g/m 2; 30 patients howed myocardial hyperlmphy. 
No relationship between LVMi and maximum MBF (r 2 = 0.002) or minimal 
coronary resistance (r 2 = 0.0005) was found either in the AH groups as a 
whole or in the eul0group of hypertrophic patients (r z = 0.003 and P = 0.0002, 
respectively). In conclusion, in AH coronary micmclrculafory abnormalities 
during pharmacologic vasedilation are nut correlated with the presence and 
extent of myocardial hypemophy, _ 
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~ Yeoetarlanlsm is Protective Against Myocardial 
Infarction in Asian Indians 
Salim Yueuf, Janice Pcgue, Prom Pals, P. Rangenath Nayak, 
Elizabeth Zachadah. Mo Master University, Hamilton, Ontario, Canada; St. 
John's Medical College Hospital, Bangalore, India 
South Asians have a high prevalence of I HD. The masons for this are unclear. 
We have conducted a case COntrol study in India compsdng dsk factors in 175 
consecutive patients with a first acute myocardial infarction (AMI) with 175 
ego and gender matched hospital controls to assess the role of vegetsdanism 
as a dek factor for AMI, 
Results: 53 ot 175 (30,3%) cases were vegetarian (Yogi versus 73 of 175 
(41.7%) controls (estimated relative risk 0.61,95% confidence intervals 0,39- 
0.94, p = 0.026), Veg and nonvegetadans (nonveg) had similar age, gender, 
income and leval of education. Risk factors were distributed as follows: 
VEG NONVEG P 
Number 126 224 
Smokers (%) G1 (48) 96 (43) 0.317 
Hypertension (%) 16 (12.7) 33 (14.7) 0.599 
Diabetes Mellltus (%) 11 (8.7) 34 (15.2) 0,081 
PP blood glucose (mg/dl) 126 ± 56.5 140 ± 65,2 0.038 
Total cholesleml (mg/dl) 175 :E 37.4 187 -~ 43.8 0,023 
HDL cholesterol(me/all) 44.3:1:10.9 43.8-]- 9.4 0.905 
Triglycerldes (.mg/d]) 145 d: 84 177 4-109 0.004 
The reduction in the dek of AMI in veg persisted after adjusting for blood 
glucose, total and HDL cholesterol and tdglycendes. 
Condusion: Vegetarianism is associated with a pmtscfive effect against 
AMI in Asian Indians despite equivalent prevalence of smoking and hyperten- 
sion. This is associated with a favourable glucose and lipid profile. However, 
the pmtsctive effect persists even after conVolling for these factors and 
requires fudher invastigatfon. 
~ l s  Cardiomegsly More Common in Afr ican 
Americans? 
Cynthia Crawfcrd-Gmen, Edcka Coats, Reginald Peniston, William Green. 
Howard Univemily & VA Medical Center, Washington, D.C. 
Cardiomegaly among African Americans is most often attributed to the high 
prevalence of hypertension (HTN); however multiple other cofacfom may 
contribute to this finding. To address this issue, we evaluated 544 consecutive 
autopsies on African Amedcans > age 20 years between 1988-1992. Them 
were 277 men, mean age 56 years and 267 women, mean age 60 years. 
Of these, 235 had HTN (114 men and 121 women). Mean heart weights by 
decade and gender are summarized below (normal _.< 350 g in men; _< 300 g 
in women): 
Years 20-89 40-59 50-79 > 80 
Normotensive men 42.0 447 429 4G0 
Hypertensive men 541 455 507 422 
Norrnotens~e women 354 358 979 373 
Hypertensive women 469 434 431 396 
Heart weights were greater in diabetics compared to non-diabetics in men 
(508 g ve 467 g, p < 0.0001) and women (448 g vs 417 g, p < 0.0tl01), and 
in pts with cardiac causes of death (529 g ve 404 g, p < 0.0001 ). 
Thus, while diabetes and hypertension appears to be important additive 
determinants of heart weight in these African Amedcan patients, marked 
cardiomegaly was observed in all patients ubsets regardless of age, gender, 
the pmsanco of hypertension or cause of death. Potential explanations for 
these findings include unrecognized or under-treated hypertension, or the 
racial dilferances in the adaptive response to other physiologic and pathologic 
strasses, 
~ Global Left Ventrlcular Systolic Dysfunct ion in 
North Glasgow 
Theresa A. McOonagh, Caroline E. Mordson 1 John J. McMurray, 
Audrey Lawrence, lan Ford, Hugh TunstalI-Pedoe 1, Henry J. Dargle, 
Cardiology Department, Western Infirmary, Glasgow, UK; 1 Scottish Monroe 
Project, Glasgow, UK 
The prevalence of chronic heart failure in major epidemlolugi¢ studies has 
been determined using clinical cdteda for its diagnosis, not by objective mca- 
eummant of LV fun~on. We have carded cut an echocardiugraphfo survey 
of 1954 men and women aged 25-74, randomly sampled from a geographic 
population, who had previously attended the Third Glasgow Monlca Risk 
Factor Survey. LV systolic function was assessed by a biplane Simpson'e 
Rule ejection fraction (LVEF). A LVEF < 35% was defined as LV dysfunction 
(LVD), as it mpmssnted the 95th cantile value for healthy individuals within 
this population. 1617 subjects finally attended (response rate = 83%). The 
prevalence of LVD was 7.7% (n = 135). Thls rose from 3.7% in females 
under 35 ym to 17,7% in men over 66 ym, males having a higher rate of 
LVD throughout the age groups. Of those with LVD, 38% (n = 40) were 
breathless, 6:P/a (n = 70) were asymptomatic. The prevalence rate for symp- 
tomatic LVD was 2.9% and that of asymptomatic LVD was ¢8%. In the LVD 
group 33% had evidence of a previous MI on their meting ECG compared 
to 13% of those with a normal LVEF (p < 0.01). Similarly, 17.7% of those 
with LVD had reported a previous M! in contrast to 4% of these without 
LVD (p < 0.01). Of those with LVD, 25% had ST segment depression > 1 
mm on exercise testing, compared to only 14% of those without LVD. (p < 
0.01), Hypertension was more common in those with LVD (37% compared 
to 23% in those with a normal LVEF, p < 0.01). Only 37% of those with 
symptomatic LVD and 16% of those with esymptomatic LVD #era receiving 
treatment with an ACE inhibitor and/or a diuretic and/or digoxin. LVD has a 
high prevalence in this population in keeping with its inflated rate of corn- 
